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mj$m i ] #5&&sig_Bc. >pt£ <ti>, 

wiV£.W3lftffl®m#. Ni433-80at fr-o 
Sc. Y. Ti. Zr, Hf, Nb. Ta©5^1S* 

tc\i 2 m&>±.*<£tsimmmii> 6 ft & c <t t -r 

i m?m 2 ] mfa®imm& h c P tst w-r * 1 1 
zmm£-rzm?m i ^vmmmm*. 

[HW913 ] Mifoffl®m&> N i T a£#. N i N 
b££. N i Ti^, N i Z r ^*»<=>ft 

1 mm 4 ] mmjmm<Dmm.M$si.m?i&i£®. k u 

1 x l 0* e r g/c cHht*5Ci41$ttt 

•sissai i - 3 ©5 % t,>-rn*p i mm^m^M&mm 
im&ms] mmsmmv. cocrpt*^ 

i-rSiffifiXfcWU *>-^C r©^*r2?#l 6 a t%JJUb 

2 4 a t %£TF. P t oy^m^W 1 4 a t %JJLh2 4 a 

t %fcrrc*t3. 

GSfiB;*? (H c ) #3 0 0 0 (O e ) fiLh. i£BB!£t£J&£ 
B» (-HnVtfO (Oe) W12 5 00 (Oe) « 
T. BISfiBtt (Mr) <h8fllSB<t (Ms) i©itMr/ 
Ms#0. 9JW±-C*SCi*#Sti-r5IS^ll~4 

[■rase] mftffl®m<mni&m&, 2 n m«± 

2 0 n mfclT-C*S C <!: *^fSi <!: 1 5g»*« 1 - 5 © 5 

[ff*317] EfiSWM©«£*^ 0. 5nmJ«_h 
2 0 nmWT-C*SC i41tS!ti-r-5i**S 1 -6©^ 

[m^m8 ] SiSfiSttlg*i. 0. 1 a t %&.±5 a 
t%felT©B&^rL. A0 5O**2~1O* ©®ffl"C 
*S C <t £4$® <t-T-5i«*^ 1 -7 ©-5 1 JS 

iBig©saES\faii«ft„ 

-a nnas 1 - 8 © 9 % i>r*i* 1 qiettottsiE 

[IlfcPH 1 0 ] #IB&S*Lh(C. 4>ft < <!: . ftK 
tttm* 6 «t SWBttTHUii . B_h©J£©esj1£*$!I 

SPJg£, Ni^33-80atJ4g*. *oSc. Y. 
Ti. Zr. Hf. Nb. Ta©^^lfiS fctJ 2 SUJl 
±*3tr #tt£tm*> 6 ft * f> © i T * C t t -T 

*fiaasasa«»©sjs^. 



(2) ^ 2 0 0 3-9 1 8 1 1 
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1 1 ] ®^zmm#t. mtmtmm&ic 

MMKHt. #G&te»«-ttc. 4>ft< 

tm*i&fcs««ttT»«4. a±©e©iBrqrt4*iwap 

-rsfBfSjiW®J|g<t. WI&MPSfEtcftfl/StcSj&a: 

WSBElSlWWKJWN i*33-80a t%^#. *>oS 
10 c. Y. T i . Z r. H f . Nb. Ta©^^ll$fc 

[&93©ifcWftifc9J] 
[000 1 ] 

[JBHOR-r&ttffaiF ] *HK«, BB^IBSiiStt. * 
[0002] 

20 ffigF«i©ll{bS:ai43!i*£«:»««:*fO*^{cieiS]Ofcffi 

rtHnueam**s» £ a, s . c ©£ 5 ^etBrtisaEm 

EMMEflrca. »§3»«g<t-f 3 its- hfHftWhS < 

fto-rfif. e <t K> &$m±ifr&wmt-r h 
h ftwcoswifuos^wc <fc o > x*siti)n-r s . 

ictt^ «iisi -c©sfisif ©na***/jN3 < . iMiwrnii 

ftf2»»IZ7WgR£Sn&ft:tf)fi>/ -/X<b*$W«-C* 0 . 
[0003] 

»©Mft s xemKKfbvsar $ tix *s *) . att«ffiH 

J6K. IBlSB^^^MftiSffliiSeiOHtC. HfJ% 
■ &f*3ftMkmtt&*6ft*JI£Rtt. WSffi^f 

40 Ft. «8aiB»«E»©ia©««©aA»)©ja**fii±3 

t§W£«$©iBia??£«Ftt-S\ «MS6«fMtt. iB^WSfe 

«c*jcir?ss-c#-5fc©-c«%< . cne>©!Rftt«:flin 
^m^Mmmw^m^tix^tc. mmm2 66952 

9 T i Tfl6SCCffi©jc^Sr^ff3-a-SC<b 
«CJ;0. T«feM<tCo^#attJg«!:©ra©tST©!g^i4 
*JiS*. Co^»ttSI©c«E|fi|ttSrifiJ±$-J±*Ci 

50 C»S&. Co^ttttWCDttfil^ 7^^-S*5A^< 



3 

ms&mtmm-c&z,. »h?8 - 1 8 o 3 6 0 n&m 
c o ^m®m<D c iaffifattsrisiiis c twimz 

*vCt,>S 0 U*PL&#e>. CoiRu*?.45TfflJS« 

*sntig#*t < * 0 . *©*s*c o ££«i£jg4>©fia 

£S?fgg{bttKiS-C<fc&. #§8Bg6 3-21 1 1 17# 

biPLte&e,. &m&mTi&&*:mmt. CODS 10 

tt. s®s©te&©ies§w£#^tfc&amgeti8{*. 
©sai£#&. *>• <£ vmmmn*iLmm.z&m-?2> c £ * 

[0 00 4] 

*i8Kf*W. E|SJfiK18|IK#. Ni43 3-8 0at%t 
*-9Sc, Y. Ti, Zr, Hf, Nb. Ta©5 

1 as tdt 2 ««±*#tf immtufr 6 & s c t * 
mitt*, mmmmmit. hcpm&zm?zc£ifi 

»$ U>. EfoJ«HaiM». N i T a££. NiNb^ 
£. NiT i^, N i Z r SSI*>6ai£tl 
/c^&< £*>lS:fr6&S 4>©£t-£ £ 
fiiSfflg©Sa^S^ttSS:K u (J. UlO'er 

tttt. SiSfiBffig**. CoCrPt iSEfiS^i-r SMfiS 30 

U *>oC r (O-^m^ifi 1 6 a t %J£Lh2 4 a t % 
&.T. P t <D^mmW 1 4 a t %«±2 4 a t %fcTF-C 
*>*) . Sfifcfc (Hc)*i3000 (O e ) JJLk. iSSfiaiZ 

(-Hn) #0 (Oe ) J6LL2 5 0 0 (O 
e) UlT. m&Mt (Mr) itSfflfiBMb (Ms) £©J£ 
Mr/Ms*iO. 9Jil±-C4,-2)C<k^Sf*LC^ El6j*U 
&im<om^mit. 2 n mJW±2 0 n mtTFT&SC <!: 
I2(S]$IJ^©/1S tt. 0 . 5 n ma±2 0 
nm«msct*s!lfSU». Sififi8t4®tt. 0. 1 
at%H±5at%«TOB5tfl> A9 5 0*52~ 40 
io- ©S8ffl-C**C #iittgl£<!:i*;S8 

[0005] *&w<omgi.immi*<D§my3mt> im 

<b. SSIgiSrlSW. !9f2iei6jSlJSI|g£. Ni£33~ 
80at%g*. A>-3Sc, Y. Ti. Zr, Hf. N 



#132 00 3-9 18 11 
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htzZ> ts<D£? Z> C £ Zft®. £ ?Z>. 

[0006] *mi<D®si,2mm&&mii. v f 

&*s|K*6ii. EfflftMNRtfN i*3 3-8 0at%S 
*, *>-5Sc. Y. Ti. Zr. Hf. Nb. Ta®5 

*> 1 a* * » 2 «a±*dtr #mmm*> 6 & s c & * 

&&£•?*. 
[0007] 

[#S9§©flife©?&SS] ill! *^8©maiB^JK»© 

m i ©sufojuss^-r <>©t\ c c tc^rtt«emi(t: 
«. #tttt&«i±«:. ©cs5ttr«!)S2<!:. mmvmm 

y*. J/'j3>. 5/»ja>*-^K. #-#>&£*© 

T*ii'7T^**7x<tLr«iaffl©y-y-7-(A// 

A^S<b**7^*fflC»-5C<i:*i-C#S. t^Syfl 

giutu. iaffi©Kibrjus-^A. ^{bT;ws->? 
a. ^bS3R)tc4'**ia»4'r*«9S«£-^. envois 

•^StC<fc"3N i P)g*i^s£Stifcfe©*fflt»-5C4fc 

[0008] ScJattT«6J12». IM'v? K>!pe.©BttS 
^SSSiB^jsS;^*^:* < t Z> tctb £ , ttffi**f fiHk $ 
nsgii:ea[ffli5©js<b*. <t«3?s@«c»si«:sii:<c 
^iS]«:@s-r-&fc«?){ci9:w6nrc»-6 4>©-c*-s. c© 
f¥ffl««F«c. iaiiis^fli©fia^^^ Kicrseiesiiffl 

[0009] ©CiSttTift^ 2 «. ©CfiKf*****^ 6 A«c 4 
©-C. C©*t*4<!:Ot:«. Fe. Ni. Co«:StfW 
4ffll>SCt)!i5TtS. C©tt*4ibr«. FeCol 
^(FeCo, FeCoVfti'), F e N i Jfk-&& 
(FeNi. FeNiMo. FeNiCr, FeNiS 
i *<«:) . F e A 1 (FeAl. FeAlSi. 

FeAlSiCr. FeAlSiTiRu. FeAlO 
Sri' ) . FeCr (FeCr. FeCrTi. F 
eCrCufti'). FeTaS^(FeTa, FeT 
aC. F eTaNfti') . FeMg«^l(FeMgO 
JQci') . FeZrl^i (FeZ rNW) . FeCS 

F e NIS^. F e S i ifc^. F e P^^. 
FeNbS^. FeHfS^. FeBIS^tti** 



(4) 

5 

W*C£#-C#S. SfcFe£60a tKJ&Lkdff? 
SFeAlO, FeMgO, FeTaN. FeZrNf 

-a*. ±ie©«a\ c 0*8 0 a t%JWJb^fru 

Zr. Nb, Ta, Cr, Mo©5^4>£t< Li> 1 8* 

£#-C£S. C<DM^iUr«. CoZrl^. Co 
ZrNbl^. CoZrTaS^. CoZrCrS 10 
C o Z r Mo ^i&i'4!ifj|&4©i LtW 

COO 1 0] i«ateTift&2©#*B^Hctt2 0 0 (O 
e) fclT ($?$L<«5 0 (Oe)«T) £?Z<Difi0 

Tift&2 ©i&fmaSiffigB s tt. 0 . 6 TfiLk U 
<B1T«±) £-$-£©##* C©Bs#_kiaffi 

TttlJR 2 ©ISflHaSUgS Bsi DcfiB&TttlK 2 ©IS® t 
i©8Bs • ttt, 4 0T • nmJW± (»$l/<«6 0 
T-nmtLh) "Cife* C iff $ C©Bs-t#± 

[0011] ©cfi&ttT«S)g2©«ffi (EfafW©JJffi3ffl!j© 

is) «. mmrFMm2zmm-rz>mm&$mm&tc\x 

#£©-?. C©^|fl&86^Kj|3HT£^XS:{g?l£ 
#S„ «Cfi5ttTlft«2±K:^ESSnSK|fi]SlJ^J)g 

[0012] C©IKiB&irFfl!l|g2©?IM©gHtSB# (IS 
IW*l*jK:tt. ®c&irFift&2©II®£&^W#l8t»c 

& <t'-c#«? L./c^x#fflmtp«: o . 3-20 mm.un 
L-c*smi£<,K mmrim2^^,icm-ry3 

^C«t*J-Clr-5 0 f*«irFtfiJH2©JjflPfl§© 
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£#S3?-C0. 0 5%~5 0% (ff*U<«0. 1~2 

0%) geig^L/c^*j«s«cffli.^ns. 

[0013] m$m®mz\*. B-Bcgawetifc^Rgjg 

4 tei^sessffig 5 <Dm[*i&*>tm*MW * z> *>© 

■C. Ni*33~80at% (»*K»50-80a 
t%)^#. *>-3Sc. Y. Ti. Zr. Hf\ Nb. 

Ta©^^ia*fc«2 mnLkz-gts#Mmtmi>> h U 

£&©-?*£. Sc. Y. Ti. Zr. Hf. Nb. T 

a©^iisfeB2 mm±<D-^mma. 2 0 & t 

±<t-r-S©*iff * N i ©^W^*«3 3 a t %*m 

< JtCO., N i ©$*P£#8 Oat %4IiJi > E[Sj$f| 
apM3#fiB14*J5oJ:5fc:fc*). Utt^XaWtiitf-* 

[0014] mfoffl®m3 tt. N i Ta^, N i N b 
N i T i N i Z r^#>e>ft.£g¥a>6jg« 
ft/c:2>&< <hfc ia*P £&£«>©•?& -SCiasjfgU 
t,». NiTa^iL-tiJ, NiiTa*6«:5^ 

(NiTa)4ffll>tWl»C. CC^SStS^i 
U te©7C^*#t?fe©£ffil>-5C<i:*>-C#£. NiN 
b^iLTtt. NiiNb^e>JD:2.^(NiNb) 

^tf^©*ffl(,i5Cifer^S. NiTi^il/t 
{*. NiiTi a>6St&^ (N i T i ) *fflC»Tfe«fc 
1>U £©£•£££&£#£ U ffe©7C^*^tffe©*ffi 
MCiferti. NiZr^#iUH> NiiZr 
Mft^(NiZr) %ffl^Tfc<tl,»l. C©^# 
U ffe©7C^%^tf*>©*fflV>-2.C«!:*>-C# 

[00 1 5] Efai«Mg3tt. h c p«iS=S:Wf SCi 
*5ff*bCi. ffirSj*U^Jg3*h c p^it*Wr.2.fe©i 
tS.CitCfco-C. SBettJS5©15|S]tt*rfi3±5ii-. 

I2(fiJSlJ®l)g3*ih c p«ig*Wr-5.*>©-C*i*><t' 

T-SCi^-r^-S. 02«. 60Ni-40Ta (60 
a t%N i -4 0%7 a*mm-?*>) ifihtjiZmfaVm 
S3©^lIJf|S?rjK^-fe©-C*S. C©®.!:^. he 
P-N i (C*fj£;-rS@«f«*JHIIg3n. 8ei6j8HJ8PJg3*s 
h c p^jg^WT^C tififrfrZ. 
[00 1 6] B5[S|SliaiJS3©J13«. 0. 5nmti±2 
0nm«T <»*l/<ttl~l Onm) <b-T-5©*sff* 
B2|fi]SIJiaiK3©^?AS0. 5-20nm{»SU 
<«1~1 Onm) ©ffiH"C*S <!;#«:«. 
5©Si£E|S]tt*s^«:iii</j:0. *^IEMi^{c*jl-tS58 
f K i|>:fiSttTa!l)S2 tovm^thz < t^ t*s 

-c*s©-c. s^m-^©^«^*ffiT?-e-*ci^<gB 



im-e&kt. fiffliaf4^5K:*jWiSfi:Ei6itt*HST 

fUElSJtfe&ifiTU IBiiS£^ttfc«fcC^&6l?Stt£# 
m-TS. S/ca»^F(C*JW*SB^^f F<kft«ttTtt 
M2£©ffiS8#S;*:£<ftS/c«>. !5£fl^©#JlS#fe*>fS 

[ooi7] wtttnfflwms ammmmt. mmm&m 

-v? F#±S3«:(g< -T-SCCti. Et6j33J®IJ&3©3tffi¥ 
F©#±iS<**+7}«:<£< U IBi§ffiK£«ioSC<!:# 

-ess. 

[oo i 8] m^mwm3it. mm tmm<o 

*fB(,>£ft£lf. f$,mm*fZ.tLX. Tfr^XZ&M*: 
im^VO. 0 5-5 0% (»*KB0. 1-20 

0 1-2 0% (Jf*t/<tt0. 0 2- 1 0%) Hgit^ 

[0019] wammwm3<Di&§&itm at. 

lb. 2 nmJ^2 0nm«TT*SC C 
©¥*)&&». m«BS|olSljaiM3©iB a B B ^?:TEM 

C £ 5C J: o £ C £ ifiV # £ . 

[0020] *ra)g4 tc». h c p«js**f 

flH,>S©a*Jff£lA><, >PRfl®4K:tt. CoCr^iK 
oCrX,^CoX,^(X, :Pt 1 Ta. Z 
r. Ru. Nb. Cu, Re. Ni> Mn. Ge, S 
i. O, N*i«fctfB©55 l«*fctt2«feLh) *flil,> 
•5©*tWS-T*-5. *ra)K4CDCo(D^^«3 0-7 
0a t%r&SC£#Jl?*L.t,>. t£RflK4 ©US tt. S 

mm&m 5 jcbwa i&t£&^©tR:*<tK:<fc sia^s^iit 

ttOJBft*. «5V^y F £&»14T*&K 2 £©&»*** 

K-TSfcJtXC. 2 0nmJ£TF ($?£0<ttl OnmJil 
T) £■*-£©#*?* «WaBS4*KW*C£{c<fc-a 

t, si[jai4)R5<DSi[iefaitt*wa). s*fiSttB5© 
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[002 1 ] SitSBffig5 «. *<»m\Z&%WfiW8.K. 
*toritcsa^ifij«:iajc»/cilt4fi-c«)») . cocirP 

tiilS^itiifiii^Wl/, 36»oC r©^*r^#l 6 
a t %tLL2 4 a t K«T (»£ U< « 1 8 a t %&Lk 
2 2 a t %J£IT> . P t<DSmmi» 1 4 a t 9*feUb2 4 
a t %MT (»£ KB15at %&±2 Oat 
T) -Cab-5C<b*J5f*H,>o Cr<OtWf* i 16at% 

10 ©fSm. JKfv* 7X*-3#*#<ft»). ^<fX*»t* 
titctbrnt. 1/ < ttlr*. C r Ofttt*3P2 4 a t 

%*&*•££. SSSHMt (Ms) £fi&fi]fiB<t (Mr) © 
ttMr/Ms. *J«fcC^»fiaE^Hc*se;TTSfc»iffa;U 
< ftl>. P t ©$W** S 1 4 a t S £ . fBSk 
SSM$t4©##$&m*s;F+7}£ ft * £ £ fcK, MBSBKb 
(Ms) £fiS«J85<k (Mr) ©tkM r /M sTPfiTt/ft 

S6sn»tt3&JfflMtr*fc»»*i/<35cir». *&. pt© 

$?£(/< ft ftfc#9iiffl»«::tel,>-C. £jft»£tt. a 
20 mUtt* 5 0 a t %*«^.r^tf C £ ^Sflfrr S. 

[0022] 2iS«ttll5t2. JJSCo. Cr, Pt(C 
M> B40. la t %£Lh. 5 a t KHTftW* £ 
£#Jt?*Lt>. B©<56ffl{Ccfcf). !>-^X 

«g-e*s. c©7c^£L-r». ^tcRS5£3n*fe©-c« 

£tC>*i. Ta. Mo. Nb. Hf. I r, Cu, Ru* 

30 [0023] SBfiStt® 5 B. ±IBC o C r P t jfitm 
3ft»6<C* 1 JS«J&£-r-SC <fc fc"C#-5 U ±fBC o C r 
P t Jfl££tm#>*>ft£J§<t. CoC rPtS^ft 
i * 5 ft •* ■ i 2 JBfeU:©«jt £ T 
SCifertS. tfc, Co^tCoCr, Co 
B. Co-SiO,l¥)ltP(l^(PdB. Pd 
-SiO,f) m^mSLtcm^. TbFeCo^© 
T*A>y r Xtmm iCoCrPt 5^£t*f4Ji £ 

[0 02 4] Si£fi8t4®5©^2». 3 — 6 0nm (» 
40 SSL<«5— 4 0nm) t-?Z><Dl)W$. (/(<». ^SEIKtt 
K5©il$*i±IBffiH*SS-C*>-5£. +»«BW*6 

*iJ:fBffiH4a^-S£. SiE5att«5rt©8BE!*&^©ffl 

[0025] Si£lS14M5 ©«fflWjH c tt. 30 00 
(Oe) JW±<t-rSC£*t5f*0(,>. C©fig6B^*53 0 

oo (oe) im<DWsmmimt. m&mzmtic* 

50 t»o 



(6) 



[0026] mmmmmsomsmt (ms> tmam ■ 

it (Mr ) ©ttMr/Mstt. 0. 9&LkV&ZC tifi 

[0027] satfi8ttS5 <Dmmxmim.fi- ( - h 

n) l*. 0 (Oe) fe[±2 500 (Oe) JWTr*-SC 
C©i£6aE«J&$SBJ"ii (-Hn) #0 

(oe) *m>mm&mmmt. ®mt>*m&ic#2>tc 

[0028] IUT. ffiaaE^EKJSW (- H n ) CCOO 10 

■cBwrr*. Hatc^-ri^tc. mh m 

ISIf # OiW^ail. BBMb# OtCfto fcj&* b t. 

^.icitii, MfiSE^fiSfiKI? (-Hn) «. 
ai.ici©l6a (Oe) tItCi*s-C*5. ftfc. 
jESaK^fiSSSW (-Hn)B. *g|5iK##:ft<!:frS« 
i£fCjSc#&*it£KiE©<ii*<*:9 (@3&#J&) . il 

it* (I24*#JRD „ 20 
[0029] SSfiBffi®5 ©S0iLfi8mS^tt5£?KK u 
«. 1 x 1 O'e rg/c cdhriiCiWSl/ 
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ttmmnjaz.. wamoms.* m-ms.fr zt. m& 
^rtSPtc, ^kSSiS4fiaus^rfi]K:-Sc$-t*^fc»©|5i 

tt^Ifi]i©fta?:<(><k-r.5<t. hJU^Ttt. Ku • c o 

s 4<t>-cm-rc±ijiv$z. c©«t5«c. t-.>u*«<*>© 

[0030] C©i»mi^S8«:-C«. W3fifflfflm3 
i*33~80at%g* t Sc. Y. Ti. Zr. H 
f. Nb. Ta©5 % lSS/c{J2SfeLh^tf^?Stttt 
^e>%^fc©<bTSC<i:{C<fc«3. ghfcx5-U- 

K &Jge>*Wtfc&*§sc c©JS&ifttt. ^ 

mmm&5<Dmmjm$Lmj3t&z.&Kuiiii xio'er 

[003 11K1B, EMWmRStCN iTa> T i * 
fc«C5rfflW>. SafflEmS*ttS»Ku*0. 7X10 
•-0. 9 x l 0*e r g/c ciLfcHte (#!l ~3) 
<!:. 1. 5X10*~1. 8xi0'erg/ccilfc 
(0«4~6) Otttt&i%-9'«>«>-C*S. 

[003 2] 

[*1] 









15-1/4 




Ku 






CatX) 


(10x) 


I (X/decade) 


(erg/cc) 


«1 


NiTa 


66Co-20Cr-12Pt-2B 


-5. 1 


-1.8 


0.9X10 6 


«'2 


Ti 


66Co-20Cr-12Pt-28 


-3.8 


-2.5 


0.8X10 6 


<5iJ3 


C 


66Co-20Cr-12Pt-2B 


-4.2 


-2.9 


0.7X10 6 


«4 


NiTa 


61Co-20Cr-17Pt-2B 


-5.6 


-0.5 


1.7X10 6 


0J5 


Ti 


61Co-20Cr-17Pt-2B 


-3.2 


-0.4 


1.8X10 6 


W6 


C 


61Co-20Cr-17Pt-2B 


-3.5 


-1.8 


1.5X10 6 



[003 3] SU «fc9. mfofflWm3<,CT i £/c«C& 

m^tcm-s m2. 3. 5. 6) nctt^ emmi'3 
jcn i Tnzm^tcm^ mi. 4) immune 

<t**b*p.5. C(D&mtm*. Sififiat405©Ku*s^ 

(fill -3) Kutf^UBftt (fl!4~ 
6) i©ra-CJt|!?-rS<t. Ku^^fl,^ W4) CC 

COCiW. 12|fiI$fl8PM3K:N i Ta*fflC^ct§^CC 
»^n*fia^,«Ftt^^«. Ku J: 
OSti/c *>©<!: )i -5 C 

[0 0 3 4] SiH8fflg5©A0 5O(*. 2--10' "?* 
£C Ol^. C©A9 50«, 2* *S|-C«>-5<i: . 

fiBH4&^Fa©SE^^*^# < «c 0 . gE»?i£*StfcW5& 
{fc-T-2>/c8!)J?*C-<%l». A05O*llO' £jS;t£<!:. 
£S3$Hb (Ms) t&mmit (Mr) ©tbMr/Ms# 



s< t l , mis* gmmmitT z> /c«>$?* l < a 

[0 03 5] CCrt^AflSOitt, ^J@©teH®© 

S^S©13rS]SK:Bg-r'Sa t/ + >^ft^©b'-i'©^«i 
ig^l^. A0 5OJJ. £^**/h3C>tJ£^^©*§IIE 

[0036] jwt. a e w^mmthfjm<D-m^^ 
(1 ) e-*ffiwae 

S5K§tj;^. *®wj{csafiaittffi5*j^$n/c 

^-^^i'DCC. Af*XiK2 15rRSSTb. @SfXi^22«: 
Ielft : XS«IWg2 3«:j:- J reiwrs. ^ttlS2 3©fii 

mi*. c©*iaiS2 3«cj;or^m3n.s.iHi*fx^2 2 

©A8*Xig!2 lCcWr^ftS (AS*X^2 1 <DMSM2 
4tCtt-rZ>®mx&2 2<Dft&) UK A«X^2 1 ©7 s 
50 -/X^D^®«C«-r^A«ft0©2^. ftittZB b. 



(7) 

U 

UZJ:5lcW>m?Z>. ASfX&2 1 *J$*hrSBg«:tt > 
fw**D©ffl££^fci*ttSC£K:J:9A*fX&2 1 

fcttiS2 3©tfcg*. H»rX«2 2©A«XS!2 1 «C*f 
T*ftK#20 (T&:b*iAS4XtS2 l©A9tHe©2 
<S©fcK) *lt*$rSJ:5{c^<t;*t!"00. @5rX^2 
2<D&g*tfcag2 3tC«fcOSIS-r€)0-2 + > 
fe?:?f^o cnCCio-C. ei@5rX«2 2©^Si(D 
H&fclB^. MtFrXm2 2©&g**g;*:£fc*<J:5&tfc 

ws2 3©&s*9is-rs. c©^ws{ag«c*jwi[ij 10 

JrX&2 2©AJWXJ£2 UC*t1rZ>ft&2ei. 2 6 p 

[003 7] (2) Cl-; + >i/i80^ 
06K^-r<fc5CC. tfcHig2 3£. U«rXgl2 2©8K 

D©lSjS=&^b;* ■«**<:<!: SCJ:DA»XI£12 1 ©AS*£l 

*a/cH9fX^2 2©3££<!:©Ba#£7jrra v 
«:fPfiE-r-5. t&fct}g2 3©ffig=fe. H»rX|g2 2©ftg 20 
26ifi2d p£fto/c&Hfc@5£-rS/<:«>. Dv+>y 
ffligtt. JS*S©l£ilffi©?w **Dffi«C*f-f.5<«£© 
fl^Iff <£>©£& £. 07(J, P * ^ffligl©0J£ 
^*>©-e*S„ A0 5O£«. C©P i» + >yft^«cfc 

[0038] Mi&fflg5 tt. &H$L*0^mLWfiS 
~1 5nm-C*SC6*s»SL/(r». C©¥*3&&«, 0(1 

*tf s«eaffl& 5 ©*sma^& tem (MiSMm-^st 

30 

[ o o 3 9 ] &mm 6 ttsaia»jg5 <Djg-&*m < t h 

®ZVi<tcib<Di><D-e. S£*&*n©tm*«JBT#. w 

•S. 85&®6©/S;*tt. l~10nmitS©*«i$l/ 
?@?t?fiJ7«:«. /N--7ju^a^';x-^^. 

[0040] ±fB«RS©fiaEmie^«M*C£:*-,r«. 

8ilJtSJJK3#N i £3 3~8 0a t *>oS c. 40 

Y. Ti. Zr, Hf. Nb. T a©5 % 1 8$/c«2 
«Ja±«r^tf^SSEttW*4^6%Sfe©-C*S©-C. 
2>Hc*ig«>. Mr/Ms£fa±;*t*. j£fiBK&Jfcfi£fiB 
If (-Hn) ZtSMZitZCtWCZZ. S£oT. S*x 

tt. fEiitr^ h^^i^OfE^O/c-r-^©^^ 
^CSi^lH*. ^IBMiJSE{*»gK:*jU-CW. IB 

mete?- tHDn&mtxDmmmteimt ur^tis. 
[0041] *^cc*ji»r. iiitt^^ so 



#f82 0 03^9181 1 
12 

©B*p6&£«®»i&£W-r*k©-C&-5J&&«Ctt t C 
W •SgfiBBffig 5 ©«fi£*«^./cfc©-C**ltf «fc <,>„ 

[ o o 4 2 ] a 8 ». *^©asvaisa«{*©m2 ©n 

SSJKSS?r^T<>©-C. C©ja^^JS«rCB. #SB&* 
«1 <fc&S&trFtfa§2<!:©fgK:. ®ilt4tm*p*>fc2>® 
fi&14jg8#iaW6*VCI,>.S. ®J»14JS8«:«CoSm^ 
#^>. CoCrPtX.^i (X,:Pt, Ta, Zr. 
Nb. Cu. Re. Ni. Mn. Ge. Si. O. N*J 
«fcC/B©5^1§*fctt2aJ£Lt) */8C>*©asffig-C 
*5. igaS£K8tt. fil^Hc*!500 (Oe)fcUi 
(SSKBIOOO (Oe)feLh) T*5CiWS 
tA>„ §S!fcfflK8©Jl<*«:. 1 5 0nmJWT (»*L< 
B7 0nmaT)T*5Ci*i!i?4t/l,>. ®fiBfci:&8© 
J¥3*J1 5 0nm*Ji^.-5i. I2|SJ$(I®IJS 3 ©fllPPliJ 
ffi3Ra#A#<&4/c&ji?£L.<fcl\, JSS8ttM8 
«. «Cfi8ttTfii!)a2i35^^L-C*iD. JS^lS]**® 

^s^rifij«:is]wp>*ifc^fis«k-r^©*isf*bi^ ®ia 

t^8*Sl-t€)C<!:(C<fcf5. <fcOS(l*W«C»:fia»TifiK 
2T©EA^£fi8K©^4«I^.-5Ci*s-r^S©-e. as 
Mc^SX/iY* ^^X©^*B5itL.t:. IBiUff^ 

S8©Ei*n4*ii5»s/t»{c. nm&m&i tmrnm 

8 iOISKC r^#m>B2#attf^<E>ft3TH!jlg 

[ o o 4 3 ] m 9 «. 2|s:#6Bj©fia»§as§a8f*©sfi 3 ©n 

9*J|9:We.n-Ct^. fiS(fc^5£^9©1*^<!:U-C« t F 
eCoS^(FeCo, FeCoVfti') . FeNi 

(FeNi. FeNiMo. FeNiCr. Fe 
Ni Si tz£) . F e A 1 ?fk&& (FeAl, FeAl 
Si. FeAlSiCr. FeAlSiTiRu. Fe 
A 1 Ofti') , FeCr^fFeCr, FeCrT 
i. FeCrCutcdf) , FeTaS^(FeTa. 
FeTaC. FeTaN&i*), FeMgS^(Fe 
MgOftf). F e Z r%k£& (F e Z r NAji') , F 
eCl^i, FeNS^, F e S i FePS 

F eNbl^i, F e H f m£t&. FeBS^i 
^Ci'^lf 5CiJj«t?t5. */cF e*6 0 a t %«± 
MtiFeAlO, FeMgO, FeTaN. FeZ 
r N^kDjSfcgHfllg. */cB8kiffB^ieSi&^*W h 'J f 

rfc«tt». fiawtS5EM9©tmiu-c«. ±t2©a*>. 

Co*8 0 a t%JW±^WO. Zr. Nb. Ta. C 
r. Molf©^ ^i4>JtC < ifc 1 7t;P7r 
*18ii£WT&Co^£ffl(,>£Ci*s-Ci*S. C©» 
f4iLr«. CoZrS^i, CoZrNb^, C 
oZrTa S^^. CoZrCr S^^. CoZrMo 
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[0 04 4] Mit3imm<mmt)Hctt2 0 0 (O 
e) «T U< tt5 0 (O e ) fcJT) iti©W 
$tA>. fiBfbS^gWSffiB&jfcSggBstt, 0. 4T 
feUt («*U<«1 TJlJLh) iT*©***?*^. S 
fc. HKfcS3©§9<DfiS«Ha^ffiSB s .LJgJlt <b©«B 
s • tifil. 2T • nmtiT-C*4CiJ?*L^. CCD 
Bs • tayjES5B*ffi**<!:. «£titf3*i<gT-fS/c 

[0045] saesffiss i«gj§6 i©ra<c®c?attjs 
(DMit&mim 9 b-r ic^jcto. ii*i8Btm# 

-£<!:#;?.£> ft*. CC0fiBrfb^^9*sS:^6 

^©ffltfbi. ScJSt4Ti6lS2*jJ:DTa<t2cSJS9C0BB 
l*g;fr[6j©fiBMb#. HHK^^fiSrS. C©^ffl(cj:i3. 
SttlS14IS4CDJaMt*sJ:«3^@(c@^$tx-2.co-c. gii 

tc&®h&m&imt>tizt3mtiz>. 20 
C0046] ±fe«fiJE©emiafiii«(*4SjS-r 

4. sa»14ffi5*Bl^ t V* 
>^U-7^>^i<»:fcJ:»)J£fi£-f£„ ®CfiairFt&ja2 
©fiEtCtt. !&f|K:j££T&<b&S&SSTC 

5. ^!W®J|g3£Jfrj£-r*l£CCtt. N i £3 3~8 0 
at^. *>oSc, Y. Ti, Zr, Hf. Nb. 
T a © *> % 1 «*/c» 2 fiJ£Lk*^fcl^tttt**£fl3l> 

4. efifwsiig3tt. g^<bg^©^^^< t^c>r 

Hz**/*) «cK^*/c«a^*^W3li--S^a*<i:4C 

[004 7] SSfiBffig5 fcJ&STSIIKCtt. m\M.®&. 
ISiSSKuAJlx 10'er g/c c«±t«cSJ: 

M5«gJ$?SHKCt*. Ad50fiK 2~10* ±&SJ: 

*D©*ffi«ri*ffl-r*c«i:*it?^s. asK^nsjniesi* 

«8{*£8?2£-r 1 i«c?8ttTi6M2 £©RSJ 

mmet ©us «c ? i-tc j: o msse 9 
[ o o 4 8 ] 0 1 o «. ±iaiasie@je8(*«:fflt^cfiam 
t§M?££Htt. ±saniS0.®©is«seisjii» i oi. m so 



igM2003-9 1 8 1 1 
14 

^te«y«(*i oz®nmb2&zm#mbui i £. « 
mmm# i o {ctjN8£iBiaw£-r ? f 1 2 
t, ^7 KfgibSfs i 3 &mn£m*mm& uti 

-^^auriasnt^fiam^v f i 2«cjgo/c9. 
f i 2^©«£ft^*8yii,-cf r -2*m*> 

l/TB. SifiieiSffl©*»@^ ? K4t^tiCi*!t 
010 (b) (C^ti^K. C©»Ig^»Ki 
OTtt, £fiBgl 2 ai. *gf»fi&@l 2bt, Cft6£ 
iiaS-rSJiMSBl 2 c(Cg;W6*lfc3^;H 2dt*m 

■r s^©fc©*ji?jS{cfflt,^ c i*$-e# 4. 
[0049] ±ia»^fet§in£ggfc ±iE6am 

©h7^^r*^{ci%<ii«>tc. nsm®mtzmz 

CtWX&Z. 
[0050] 

02. 5-*>^> 4DCvn hP>^N*5'^Sia <T 
*JWiVMC -3010) (DlSm? * >>»<F«9«:iRSU 
X. S0aX?gSl x l 0 'PaiJ&:-5*r^^f 
(*3*Sf«L//c:^. C©^^S«l±CC8 9Co-4Z 
r-7Nb (Cogf$89at%, ZrSf$4at 
%. NbMf 7at%) (D*-y?F4lUT10 0 

'a-xrvm&ugxmz ioon m©©:settTtft® 2 4 
^/■c » * y > tficj: v&mutc. c ©ffi©ts««a^fBffi 

Bs (T) tmmt (nm) ©SB s • t (T • nm) 
i>n 1 0 (T • nm) -C*-5C<i:*JiatlSiaa#14i>l5E 
(VSM) t?Hli2U/c„ ^t^-C. S«Sr20 0*CCC 
tiai&LX. ±Ig#:fi5ttTia)g2±«: > 6 0 N i - 4 0 T 
a h&m^xmZ 8 n m©ffil6]©JSPM3 €r^fiS 

L/. 6 5Co-30Cr-5B^-y-^4ffll,itfS 
5 nm<Dfpmm4immL, 61Co-20Cr-17 

p t - 2B$-y-^ bzm^xm$2 5nm<Dmmm& 

51 5 O tc. % *5 . ±te^ />* » * y > i/Igfcte t, > 

^30. 5Pa(CtflilSl/fc. 'X^X, CVD^KiOJ? 
$ 5 n m©«g|® 6 40fiS Ltc. ^^f. f-( v f> 
iKJ:0A--7;WD#y x— 5^;u^ 6% ■SiSte^ 7 

Jg3©*£S«jg£Sgs2^f*/c«>. Sffi 1 iJCifeBSttTia 

52 (89Co-4Zr-7Nb) *0fiRL/. ^©JiCC 
60N i -4 0Ta*>e.«:-5/|t$8nm©iBrSl$tJffl)©3 

•5. E[fiI$fI®S3©ieSWh c p*Jg<!:Aj:o/cCi*ito 
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[0051] (mmm2-\ 3) mfafflwm3(ofm.£ 
tcum^^TLic^m^ mm^incmoxmsiMmm 

[0052] <Jt$*eU~3) T i . 60Ru-40C 
ZftSiVtc <*2*#J8> . 

[0053] (Jtt&004> 5) 8 5Ni-15Ta*yt 
«2 5N i -7 5TaWWf-y» h£m>TiE|6j 

[0054] cnp,nssw*j«fco f tk®F!i©?amie^«ii* 

C©^ffi« v GUZ 1 KttH!/-F?'f VTi-vJIfR* 



(9) #13 2 0 0 3-9 1 8 1 1 

IB 

*WA 1 6 32. *J<fctf*hf>;**>KS 1 70 IMP* 
<,>T. IBttMtttt5 2 0 k FC I CCCSUSl/fco 

tf1$&©ffFfficcoi,>-ctt. 7 o -c©3i#T-ef2S§y§i£tS[ 

5 0kFC 1 CCT##i&*£:te£&ofc&(D3£m:fr© 
(So-S) x 1 00/ (S oX3) «C»-5l,» 

i #gjaB$<DW£ai;*>£^u s»iooo» 

[0055] 
[9*2] 







8SftJH«Bt 






mm 




mms 






mm 
















SNtt 
















tm 


Bs«t 














He 


Mr/Ms 


-Hn 


Ku 


A 950 






(T-nro) 


(atX) 








(10x) 


CVdecade) 


<0e) 




(Oe) 


(erg/cc) 


(° ) 


3iBg0Di 


CoZrNb 


110 


60Ni-40Ta 


8 




*2 


-5.6 


-0.5 


4064 


0.96 


736 


1.7X10 6 


6. 1 




CoZrNb 


110 


60Ni-40Hf 


8 




*2 


-5.3 


-0.7 


3828 


0. 93 


526 


1.7X10 6 


5.8 




CoZrNb 


110 


55Ni-45Nb 


8 




*2 


-5.4 


-0.5 


3607 


0. 93 


430 


1.8X10 6 


6. 1 


3S&094 


CoZrNb 


110 


50Nt-50Y 


8 




*2 


-5, 1 


-0.6 


3934 


0. 96 


556 


1.6X10 6 


6.8 




CoZrNb 


110 


75Ni-25Zr 


8 




*2 


-5.7 


-0.5 


3791 


0.95 


708 


1.7X10 8 


5.7 


Hflfifif!S6 


CoZrNb 


110 


65Ni^35Ti 


8 




*2 


-5.2 


-0.7 


3503 


0.94 


644 


1.7X10 6 


6.0 


3SBS0D7 


CoZrNb 


110 


60Ni-3ONb-1OTa 


8 




n 


-5.9 


-0.4 


4241 


0. 93 


721 


1.9X10 6 


5.2 




CoZrNb 


110 


35Ni-33V-32Zr 


8 






-5.5 


-0.6 


4047 


0. 93 


532 


1.7X10 6 


6.7 




CoZrNb 


110 


6QNi-30Hf-10Cr 


8 




n 


-6.0 


-0.6 


3646 


0. 95 


624 


1.8X10 6 


6. 1 


£BS0!1O 


CoZrNb 


110 


65Ni-30Ta-5Zr 


8 




*2 


-5.9 


-0.4 


4187 


0. 97 


797 


1.6X10 6 


5.3 


5Sfiffi0J11 


CoZrNb 


110 


60Ni-40Ta 


0.5 




*2 


-5.5 


-0.6 


3590 


0.97 


579 


1.7X10 6 


6.8 




CoZrNb 


110 


60Ni-40Ta 


18 




*2 


-5.5 


-0.9 


3576 


0.91 


230 


1.6X10 6 


6.6 




CoZrNb 


110 


60Ni-40Ta 


40 




*2 


-5.3 


-1.2 


3552 


0. 90 


140 


1.8X10 6 


8. 1 


HA3H8J1 


CoZrNb 


110 


Ti 


20 




*2 


-3.2 


-0.4 


3160 


0.99 


1020 


1.8X10 6 


4.8 


J£SK092 


CoZrNb 


110 


60RO-40Co 


30 




*2 


-4.2 


-0.6 


3950 


0. 92 


260 


1.7X10 6 


6.9 


tt2BHFJ3 


CoZrNb 


110 


C 


10 




*2 


-15 


-1;8 


3300 


0.86 




1.5X10* 


12.8 


tfc«H«4 


CoZrNb 


110 


85Ni-15Ta 


8 




*2 


-3L8 


-0.4 


3990 


0/94 


916 


1.7X10 8 


6.2 




CoZrNb 


110 


25Ni-75Ta 


8 




*2 


-15 


-1.2 


3552 


0.91 


331 


1.7X10 6 


8.9 



♦ Derail : 65Co-30Cr-5B (®£5nra) 
*2)S©eeS : 61Co-20Cr-17Pt-2B (fg<525nm) 



[0 05 6] *2«t0. IB(Sl*l|^)Jg3(C, N i£3 3~ 
80at%t*, Sc. Y. Ti. Zr, Hf, Nb. 
TaO^^l «$/c(* 2 a«±* 2 0 a t %&.±^tsft 

mn^.mn.iTfi-rc tana***. 
[0057] {mmwi 4~2 2) mm?mms*m.z 



[0058] 
[«3] 



CIO) 



17 



#i§2 0 0 3 -9 1 8 1 1 
18 

















mse> 












83119182 






















(at*) 


Bs-t 












(Xde 


He 


Mr /Ms 




Ku 




(T-nm) 






(at« 


(ran) 


(lOx) 


cads) 


(0e> 




'(Oe) 


(erg/cc) 




CoZrhfe 


110 


*1 


*2 


61Co-20Cr-17Pt-2B 


25 


-5.6 


-0.5 


4064 


0.9S 


736 


1.7X10 6 


^S$0314 


CoZrNb 


110 




*2 


64Co-17Cr-17Pt 


25 


-5.0 


-0.3 


4049 


0. 98 


1488 


Z7X10 6 


^2§0!15 


CoZrNb 


110 




*2 


58Co-24Cr-17Pt 


25 


-5.4 


-1. 1 


3369 


0.91 


108 


1.2X10 6 




CoZrffc 


110 




*2 


65Co-20Cr-14Pt 


25 


-5. 1 


-0.9 


3610 


0.91 


233 


1. 1X10 6 


33&0317 


CoZrNb 


110 




*2 


57Co-2CCr-23Pt 


25 


-5.0 


-0.8 


3511 


0.92 


330 


1.5X10 6 


££B$0l)18 


CoZrNb 


110 




*2 


61Co-20Cr-17Pt-1lr 


25 


-5.5 


-0.4 


3557 


0. 96 


537 


2. 1X10 6 


358S0319 


CoZrNb 


110 




«2 


61Co-20Cr-17Pt-2Oi 


25 


-5.4 


-0.3 


4421 


0. 99 


1040 


2. IxlO 6 




CoZrNb 


110 




*2 


61Co-20Cr-13Pt 


25 


-4.4 


-1.8 


3699 


0.83 




0.9x10 s 




CoZrNb 


110 




*2 


55Co-20Cr-25Pt 


25 


-4. 1 


-0.8 


2S61 


0. 87 




0.9X10 6 




CoZrNb 


110 




*2 


56Co-25Cr-17Pt 


25 


-5.4 


-2.9 


2880 


0. 76 




0.8X10 6 



*2)4>KUS : 65Co-30Cr-56 (BS5nra> 



tO 0 5 9 ] «3<fc») > Cr©gW$*516at%H± *^tCi*»*>5. 
2 4 a t 96«T. P t <D^mmW Mat %IU±2 4 a 

M^tci^s. s/c. mmti (Hc)*3oo 
o (oe) &Lt. mm^mimn (-Hn) #o (o 

e) JW±2 50 0 (Oe) «T> Mr/Ms^O. 9J£( 
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[0 06 0] (SU&032 3~2 9) tHSirFit&JB 2 ©ifi 
fi£€r*4«:^-r<i:*s»)i-rS«^« t SUSfll 1 tCiflOT 
fia^lfiiii«^mSL/c„ (*4#RS) 

^ ; &*4{c^-r. 

CO 06 1 ] 



[H4] 









m 






mm 




MBS 
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